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THEREBY OBTAINED 



Attn: APPLICATION BRANCH 
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CLAIM OF PRIORITY UNDER 35 USC 119 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, V A 22313-1450 

Sir: 

Applicant in the above-entitled application hereby claims the date of priority under the 
International Convention of European Patent Application No. 03009307.4, filed April 24, 2003, 
as acknowledged in the Declaration of this application. 

A certified copy of said European Patent Application is submitted herewith. 

Respectfully submitted, 

Jurgen VAN HOLEN 



MJ/da 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
April 12,2004 



By 



Matthew M. Jacob 
Registration No. 25,154 
Attorney for Applicant 



i 



THIS PAGE BLANK (Uspto) 




Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Bescheinigung Certificate 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprunglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dung uberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fixes a 
cette attestation sont 
conformes a la version 
initialement deposee de 
la demande de brevet 
europeen specifiee a la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n° 

03009307.4 



Der President des Europaischen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le President de TOffice europeen des brevets 
p.o. 



R C van Dijk 



EPA/EPO/OEB Form 1014.1 - 02.2000 7001014 



i 



THIS PAGE BLANK (uspto) 




Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Anmeldung Nr: 

Application no.: 03009307.4 



Demande no: 



Anmeldetag: 

Date of filing: 24.04.03 
Date de d£pot: 



Anmelder/Appl 1cant( s)/Demandeur( s): 
UCB, S.A. 

Allee de la Recherche 60 
1070 Bruxelles 
BELGIQUE 

Bezel chnung der Erf 1 ndung/H tl e of the 1 nventl on/Tl tre de 1' Invention: 
(Falls die Bezelchnung der Erflndung nlcht angegeben 1st, slehe Beschrel bung. 
If no title 1s shown please refer to the description. 
S1 aucun tltre n'est 1nd1qu6 se referer a la description.) 

Process using a cyclic carbonate reactant 

In Anspruch genommene Pr1or1at(en) / Pr1 or1 ty( 1 es ) claimed /Pr1or1t£(s) 
revend1qu6e( s) 

Staat/Tag/Aktenze1chen/State/Date/Flle no. /Pay s/Date/Nume>o de d6pot: 



Internationale Patentkl ass1 f 1 katlon/Internatlonal Patent Classification/ 
Classification Internationale des brevets: 

C07C269/00 

Am Anmeldetag benannte Vertragstaaten/Contractl ng states designated at date of * 
flUng/Etats contractants designees lors du depot: 

AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HU IE IT LU MC NL 
PT RO SE SI SK TR LI 



03009307.4 2 
EPA/EP0/0EB Form 1014.2 - 01.2000 7001014 



T HIS PAGE BLANK tuspro) 



24/04 03 11:30 FAX 32 2 5599409 



UCB IPD 



^ OEB MUNCHEN ©Oil 



22.31.EP 



Process using a cyclic carbonate reactant 

The present Invention relates to a process wherein an electrophilic group containing 
cyclic carbonate compound is reacted with a compound containing a nucleophilic function. It 



group, especially an amine compound, is known. First publications on that subject date from 
late fifties early sixties: see for example US 2,802,022, US 2,935,494 and US 3,072.613. 

When an amine compound (1) is reacted with a cyclic carbonate compound containing a 
5-membered ring ( 1 .3-dioxolan-2-one ring) [2), the product obtained is a betjahydroxyurethane 
10 (3 and/or 4): 



5 



also relates to the synthesis of the electrophilic group containing cyclic carbonate compound. 
The reaction of a cyclic carbonate compound with a compound containing a nucleop hili c 



o 




1 



2 



o 





3 



4 



Urethane groups are useful in polymer preparation, such as polyurethanes. or other 
ur ethane-containing polymers. 



15 



Compared to ordinary urethane groups, betahydroxyurethane groups can provide 
desirable properties to the formed polymer, namely: 



■ the increased resistance towards hydrolysis (FlgovskLO., Improving the protective 
properties of oon metallic corrosion resistant materials and coatings. Journal of Medeleev 
Chemical Society. N.Y.. USA 1988 Vol 33 No 3 .pp 31-36) 



20 



■ more hydrophOic polymers 
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■ the extra functional groups make it possible to afterwards crosslink the polymer If 
desired 

Another advantage of the reaction between amine and cyclic carbonate compounds is 
5 that it allows preparation of p olyurethane polymers without isocyanate react ants. Such 
polymers are often called "non-isocyanate w polyurethane polymers. Although the use of di- 
isocyanates for the synthesis of polyurethanes is widely accepted throughout the industry, 
there are some disadvantages connected with the NCO chemistry: 

■ di-isocyanates are toxic and need special care while handled 

lO ■ di-isocyanates with a low vapour pressure can be absorbed easily by the human body 

(skin, eyes, lungs) and are to be considered as very hazardous chemicals 

■ their production involves phosgene while HCL is emitted: this process requires extreme 
safety measures 

■ because of the hydrogenation step and the consequent purification, aliphatic di- 
15 isocyanates are expensive and often prevent the use of polyurethanes in a given 

application for economical reasons. 
However, cyclic carbonates react relatively slowly with amines, particularly hindered 
primary or secondary amines and at ambient (about 25, degree, CJ temperatures. This slow 
reactivity has bruited the usefulness of these types of reactions, for example in coatings which 
20 crosslink at ambient temperature. Therefore, means of speeding up such reactions is desired. 

A great number of catalysts speeding up such reactions have been already described in 
literature. For example, US 5,055,542 and US 5,132,458 recommend the use of strongly basic 
compounds as catalysts for reaction including less reactive secondary amines. Such a strongly 
basic compound is, for example, diazabicyclooctane (DABCO). So-called supranucleophiJic 
25 catalysts, for example 4^pyrrohdinopyridlne arc also suitable here. US 5.977.262 recommends 
the use of potassium tert-butoxide as catalyst. 

However, known catalysts are either not very effective (ammoniumsalts) and/or not 
suited for an industrial process (very strong bases such as potassium tert-butoxide). Moreover, 
some reagents (amines) are not compatible with the strong bases. On the other hand, without a 
30 catalyst the reaction takes several days. 

The present invention provides a process of forming an organic compound, wherein 
(a) a component [A) containing at least one cyclic carbonate group having the general 
formula (I): 



C_~-£ - : aiOjI /Hi /nrmn 1 1 ■ on - - - • * - - '-*■»-* r- * r* *■ . r\ j«V r\ r» ia * *" — - ^ - ~ v 
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R 2. r3 and R 4 are? independently, chosen from: hydrogen, aromatic radical, alkyl or alkenyi 
which contains from 0 to 8 ether bridges, and R 2 and/or R 3 and/or R 4 may be substituted by 
one or more alkyl. alkeoyl , aromatic radical; hydroxyl group(s), cyclic carbonate group of 
formula (D, and wherein Y is an electrophilic group selected from ammonium and 
phosphonium. eventually substituted by alkyl groups themselves eventually substituted by an 
aromatic radical and wherein each R 2 and/ or R 3 and/or R 4 may be replaced by an Y group. 

fb) Is reacted with a component (B) containing at least one reactive nucleophilic 
function X wherein each X is, independently/ chosen from a primary amino or hydrazo ; 
secondary amino or hydrazo , thiol , hydroxy, [and/ or oxlme . 

(c) to form an organic compound (C) containing at least one unit of the general formula 
CD: -X-COO-. j 



15 



20 



25 



30 



It has now surprisingly been found that the presence of at least one electrophilic group 
containing radical Y, attached to the cyclic carbonate through a methylene bridge, greatly 
enhance the reaction rate between this cyclic carbonate and a compound [B] containing a 
reactive nucleophilic function X, such as an amine function for example. >.-. 
Hie reaction Is sufficiently fast, which means jthat the reaction can be achieved at room 
temperature. . ■ 

By component CBJ containing a reactive nucleophilic function X which is a primary amino 
Is meant any compound bearing a -NH 2 grou£. attached directly to a carbon atom. 
By component tB) containing a reactive nucleophilic function X which is a secondary amin o is 
meant any compound bearing a -NH group attached directly to 2 carbon atoms. 
By component (B) containing a reactive nucleophilic amotion X which is a thiol is meant any 
compound bearing a -SH group attached dirfectiy to a 1 carbon atom. 

By component [B) containing a reactive nucleophilic function X which is an hydroxy is meant 
any compound bearing a -OH group attached (directly to a carbon atom. 

By component (B) containing a reactive nucljbplUIic function X which is an oxlme is meant any 
compound bearing a =N-OH group attached o^recqy to a C atom. 

The term "alkyT. as used herein, is denned asf Including saturated, monovalent hydrocarbon 
radicals having straight, branched or cyclic moieties or combinations thereof and containing 1 
to 50 carbon atoms. : 



»; + /OA/nnno n-oo 



•I. 
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The term "alkenyl" as used herein. 13 defined as including straight and cyclic, branched and 
unbranched, unsaturated hydrocarbon 'radicals paving at least one double bond and 
containing from 2 to 50 carbon atoms; such; as ethenyl (= vinyl), 1 -methyl- 1 -ethenyl, 2-methyl- 
1-propenyl, 1-propenyl, 2-propenyl [= alrylLj 1-butJnyl, 2-butenyl, 3-butenyl, 4-pentenyl. 1- 
methyl-4-pentenyl, 3-methyl- 1 -pentenyl, ; , 1 -hexenyl, 2-hexenyi, and the like. 
The term "aryT as used herein, is defined aslincludii^ an organic radical derived from an 
aromatic hydrocarbon comprising 1 or morejrings bylremoval of one hydrogen, and containing 

from 5 to 30 carbon atoms, such as phenyl and napnihyL 

i f\ • |l 

Hie term "aromatic radical" as used herein,, is defined as comprising a combination of alkyl or 
alkenyl and aryi, such as benzyl- \ ^ j | 

The term "alkylene" as used herein, is defined as including saturated, divalent hydrocarbon 

radicals having straight, branched or cyclic' moieties ox combinations thereof and containing 1 

j i 'II 

to 50 carbon atoms. , ; . 

The term "alkenyiene* as used herein, is defined as including unsaturated, divalent 
hydrocarbon radicals having straight, branched or cyfcjic moieties or combinations thereof 



containing at least one carbon-carbon double 



The term "arylene" as used herein, is defined as including divalent radicals derived from an 



bond and containing 1 to 50 carbon atoms. 



1 



aromatic hydrocarbon comprising one or njuire rings By removal of two hydrogen atoms and 

■ ; .0 1 • : \h 

containing from 5 to 30 carbon atoms. ' 'i^j ! I 

» !L* • * 

The term "aralkylene" as used herein, represents a divalent radical comprising a combination 
of alkylene and aryiene moieties. H 

By alkyl, alkenyl, alkylene. alkerrylene, arylene and a alkylene containing an ether bridge is 



meant an alkyl. alkenyl, alkylene, alkenyiepe> 



atom is replaced by an oxygen atom, forming a grpupLsuch as -C-O-C-. 
By alkyl, alkylene. alkerrylene, arylene aridj&Ukylent chain containing tertiary amine bridge is 
meant such radical wherein a tertiary aimne ^roup is [present between 2 carbon atoms, forming 

I ! in i - r 

a group of formula -C-NR-C-, wherein R represents an alkyl or aryl group. In that case, R is 
preferably an alkyl group containing from Lul 15 car Jon atoms. 

■ K 

By alkylene, alkenyl ene, arylene and aralkyiene containing a -CO-O- bridge is meant an 



arylene? or aralkyiene radical wherein a carbon 



30 alkylene, alkenylene, arylene or aralkyiene 



k 

radical i 

!' 

s 



between 2 carbon atoms, forming a group ©f,fbrmula 



iwtLeina ~ C-O— 



group is present 



B 

-C — c-o — o 



.' . n A /n-A vnnno -n. nn" 
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By aDcylene. alkenyiene, aryiene and aralkylene containing a -CO- bridge is meant an alkylene, 

. . to 

alkenylene, aryiene or aralkylene radical Wherein a j c group is present between 2 carbon 



atoms. 



i 

5 4 



By electrophillc group Y is meant such functional groups as ammonium (R^SIM* or 
5 phosphoniuxn, (R l )3P+ groups, eventually; sdbstituted&by alkyl groups R 1 . These alkyl groups 
may be themselves substituted by aromatic Radicals, as denned herein. The electrophilic group 



Y i9 linked to the cyclic carbonate group through a 



Advantages obtainable by the claimc 



i 



include : 

An increase of reaction speed during ;ihe[ synthesis of (poty)urethanes by reacting 

1 

can be used for the synthesis of 
AMINE, diethanolamlne, piperazine.... 
Considerably, even hindered primary and 



(poly) amines with (poly)cyclocarbanates< l » 
Cheap, commercially available (poly) 
[polyjurethanes. These amines include 
Because the reaction speed is increased $ 
secondary amines can be used in the 

Shorter reaction times and lower curing iemp eratpxes also lead to an economical 
advantage. 



25 which Is already known that it can be cats 
Endo, T-; J- Org Chem.. 1993. 58. 6198 




Examples of useful epoxide compounds lncl|<le, withjSut limitation, epichlorohydrin. 
epibromohydrin. 2 . 3-epoxypropyl methacryl 
(brominated) bisphenol A diglycidyl etherjf] 



According to the invention, component (A) ; 
the electrophilic group Y is chloride or broi 
a tertiary (trialkyl)axolne. or a trialkyi phosp| 

t-i 
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proceJs 



methylene 



group. 




Preferably, the component (A) contains atjle&t one 5j member ed cyclic carbonate group. 
Preferred component (A) are chloride, bromiai! or iodine of 4- (h~imethylammoniumniethy]]'i;3- 
dioxolane-2-one, 4-(N-benzyl-N, N-dunetliyii] unoniummethyl) - 1 , 3-dioxolane-2-one and the 
tetracarbonate made starting from the tetrajt rcidyletner of metaxylylenediamine 

Such 5-membered cyclic carbonate 
easily prepared starting from cheap epoxCd 



oundslgare very desirable because they can be 
a reaction with carbondioxide. A reaction of 
d by a fithiumsalt : ref Klhara. N.. Kara. N.. 



late. 



v tians^2 P 3-cpoxy- 1 , 3-diphenyl- 1-propanone, 
Jytfida 

— ~ared by reacting compounds CAJ where 
de with a nudeophilic compound such as 
osphite. A catalyst may eventually be 



: /ha /onoo 11.00 



*t — n nic 
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used far accelerating Hie reaction. These caj 
and phosphonium salts such as tetra-n 
bromide, benzyltiimethylammonluni eWorld 



ysts ara selected between quaternary anunonium 
onafum chloride, tetramethylanunoniuin 

butylphosphonium bromide and the like. 



Preferably, the component (B) con tar. ! i 
amino group. 

Preferably, component (B) is an ami 



sat least one nucleophilic function X which is an 



of fontgda (DO, K). CXI) or (XH) 



,33 



,34. 



NH 



(IX) 



.15 



HN — R— N — R 



ft 



18 



(XII) 



wherein 

R33 is an alkyl, optionally substituted! 
optionally containing from 1 to 20 ether 
R 34 . R 5 - R^ Rl2 ( R 13 f R 14 R 15 ^ 
-hydrogen, and 

•alkyl optionally substituted by fr 
containing from 1 to 8 ether bridges 
•with the proviso that respectively 
R 14 R 15 ^0 R 16 may fc e linked 

R 7 . R 8 , R 9 , R*°, Rl7 and R 18 are, m& 

aryiene and aralkylene chains which in 

to 3 tertiary amine bridges, 

Rl 1 is hydrogen or alkyl. 

hi the amines of formula (TXJ R^ 3 is 
hydroxy, tertiary amine and/ or aryi, and op" 
preferably. R 33 is chosen from the group of 
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»2S5 J tertiary amine and/or aryl, and 

d/ or from 1 to 3 tertiary amine bridges, 
ependently. chosen from the group of 



„ amine and/or aryl, and optionallv 

M 

from 1 to 3 tertiary amine bridges. 

R 5 and R 6 , Rl2 and/or R*3 and/or 
er to form a ring, 
chosen from alkylene. alkenylene. 
from 1 to 8 ether bridges and/or from 1 



an alkvL optionally substituted by 
taming from 1 to 20 ether bridges. Most 
up to 10 carbon atoms, optionally 



+ •OA /da /ormo - r wo* *- £ - , -«* ~ ~** r 



24/04 03 11:32 FAX 32 2 5599409 



UCB IPD 



substituted by one hydroxy or tertiary i 
bridges. Non-limiting examples are R?3 sut 
isopropyl, n-butyl, isobutyi, sec-butyl, tert- 
cyclopentyi, cydohexyl, 2-methylcydoh|exyii 
S hydro^ethaxy) ethyl, 5-hydroxypentyl, ?- 
(diethylamino)propyL 2-(diethylamlno)ethylJ 
butyl) amino) ethyl, 3-(dimethylamino)prop5j 
2-methoxyisopropyi 3-ethoxypropyL 3-|isqp 
ethylhexyiaxyjpropyi, CH 3 0(CH2CH2°)g-K 

10 in a proportion of 1:9, ethyl, methyl, 1,2- 

1 i 

In the amines of formula (IX) R^ 4 is j 
alkyl, optionally substituted by hydroxgK 
1 to 8 ether bridges. Most preferably. Rj 34 i 
comprising up to 10 carbon atoms, options. 
15 and/or optionally containing one or two et 
substituents chosen from the group of ] 
tert-butyL n-butyl, isobutyi, n-octyl, 2~k 
hydroxy ethyl, 2-hydroxyisopropyl. 3-hy 

In the amines of formula (X), CXI) anS 

! i> r 

20 preferably, independently, chosen from! the ' 
carbon atoms, most preferably up to 6 barjbc 

In the amines of formula (IX), (X), 
R 13 and/or R* 4 , R*5 and R 16 . respecllively 
this case, these substituents are preferkbly 

25 comprising from 2 to 7 carbon atoms, and!; 
R?3 and r34. this alkylene chain is pr< 
example a pyrrolidine ring, a piperidine 
substituted by alkyl groups. In case of \RG 9 [ 
5 to 7-rnembered ring is formed,, for exzmplj 

30 alkyl groups. 

In the amines of formula QQ 
aralkyiene chains, containing up to 20 
bridges and/or from 1 to 3 tertiary amine 
group of ethylene. 1 ,2-propyiene, trimeth; 

35 methyltrimethylene. 1,2,3-tximethyitetramel 
)trimethylhexamethyiene. metaxylylene 
bis(cyclohexyl-4-enc)methane, bis(4-meth^l< 



aijbj 
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containing one or two ether 
losen from the group of n-propyl, 
L n-octyl, 2-ethythexyl. isononyl, 
Wi-tj|rt^tyl)ethyL benzyl, 2-(2- 

2-hydroxypropyL 3-hydrnxypropyt 3- 
(diethylamino)butyL 2-((di-tert- 
lethoigyethyL 2-ethoxyethyl . 3-methoaypropyl, 
3- [2 -methoxyethaxy) propyl 3-(2- 
|l0-CH 2 -CH(CH3)' whereto R Is H or CH 3 
rL 

I chosen from the group of hydrogen and 

or aryi. and optionally containing from 

sen jtjgom the group of hydrogen and alkyl 

Dstiupted by one hydroxy or tertiary amine 

Non-limiting examples are R 34 

, n-propyl. isopropyl, n-hexyl, methyl, 

lethyipropyl, cyclohexyl, 2- 

lethoa^rethyi, 3-(dimethyiamino)propyl. 
R 12 , Rl3 R 14 R 15 ^ R 16 are 

ip of igrdrogen and alkyl comprising up to 10 

IB?* aridR 34 .^ and R 6 , r12 and/or 
together in order to form a ring. In 
at they form an alkylene chain 
rataining 1 or 2 ether bridges. In case of 
lat a S to 7-membered ring is formed, for 
loline ring, which may further be 
alkylene chain is preferably such that a 
2 f which may further be substituted by 



3ly Baosen from the group of alkylene and 
atoms find which may contain from 1 to 8 ether 
es. Mjgpt preferably. R 7 is chosen from the 
ethylene, 2,2-dimethyipropylene, 1- 
lethyi-pentamethylene, 2 ,2, 4- (or 2,4,4- 
icyclohexyl- 1 -ene-3-methylene, 

) methane, cyclohexyl- 1 ,3-ene. 



- r i »Q>n n on « 
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cyclohexyl- 1 , 4-ene, l,4-bis(propOxyl-3-ene) 
dioxaoctylene, 3,8-dioxadodecyiene, 4,7. 10[ 
poly(oxypropylene) with 2 to 15 1.2-pxo!pykj3 
with 2 to 15 propylene oxide and 2 to jjs 
In the amines of formula PC) R$, 
the group of alkylene. optionally contal ilng 
r!0 are chosen from alkylene comprisi ng u 
bridges. 

In the amines of formula [XII) Rf 17 
the group of alkylene. Most preferably R* 7 , 
6 carbon atoms. 

In the amines of formula PO) R 1 1 is 
to 4 carbon atoms. 

Amines of formula (DQ, (X), (XI) 
which are particularly useful in the process 
i sopropylamine. n-butyiamine, isobui 
methyibutylamtne, n-hexylamrne, n-octyl 
cyclopentylarnine, cyclohexyl amine, 2-iaettl; 
butyljethyleneamine. benzylamine, 2-(2h 
l-aminopropan-2-ol, 3-amino- 1 -propanoL 
(diethylaminojethylamine. l-methyl-4-[ ii< 
bulylamino)ethylainine, 3-(6amethylami nojpj 
ethoxyethylamine. 3-methoxypropyiant ne. 
isoprop oxypropylamine, 3-(2~methoxye h< 
poly oxy alkylene amines such as ot-oxyx: i< 
axyethylene) with an average number o: lA 
of ethylene oxide units of 7, also known as < 
diebhylamiTie, di-n-propylamine. diisopro 
ethylbaitylainine, di-n-butylamine, diisc but 
ethyl- 1 , 2-dimethylpropylamine, dicyclo! : 
cyclohexylethylamine, N-methylbenzylamini 



butvlaminoethanol, diethanolamine. diisop: 
bis (2-methoxyethyi) amine. bis(3-dimet1 
morpholine, 2,6-dimethylmorpholine 

Amines of formula (X) which are 
invention are ethylenediamine, 1,2-projjjyli 
hexamethylenediamlne, 2,2-dimethylprbp: 
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^-bls(trimethylene)methylamine r 3,6- 
lene. poryloxytetrarnethylene), 
its. pofy(oxypiupylene-co-oxyethylene) 
e units,j 2,2-dimethylpropylene. 

ably, independently, chosen from 
ether bridges. Most preferably R 8 . R 9 . 

?on atoms and containing up to 5 ether 

'i 

I preferably, independently, chosen from 
? chosen from alkylene comprising up to 

.bljjjhydrogen ox an alkyi containing from 1 



and (fit) are kmown in \ the art. Amines of formula (IX) 
to the invention are n-propylamine, 
lamine, tert-butylamine, 3- 
r Ihexyl amine, ison ony 1 amine . 

lamine! N.N-(di-tert- 

i 

•oV 5-aminopentanol. ethanolamine, 
tojpropylamine. 2- 
tiylamiiie, 2,2-Idi-tert- 
2. 2-met!hoxyethylamine, 2- 
sopropylamine. 3-ethoxypropylamine, 3- 
ie, 3-(2-ethylhexyioxy)propylamine. 

i! 

pylamii^o)-poly(03iypTupylene-co- 
S oxide linits of 9 and an average number 

jM-600 (manufactured by Hunstnian), 

ii J 

hexylamine, N-methylbutylamine, N- 
n-octylkmine. bis(2-ethylhexyl)amine, N- 

lohexylmethylaniine, 

J 

loepianoL 2-ethylaminoethanol, 2- 
Le. 3-(^-hydroxyethyl)aminopropanol, 
amine, pyrolidine. piperidine. 

in jfche process according to the 
jmmethylenediamine, 
ine, 1 -methyl- 1 . 3-propanediamine. 



rly:i 
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1.2.3- brimethyl- 1 , 4-butanedi amine, 2-mettv 
)trlmethylhexamethylerie diamine, meraxyl 



tximethyicyclohexane (isophorone diamine) 
methyl^yclohexyU- methane, 1,3- cyclofai 

5 aminopropoxy)butane diamine, N,N-bli(3-c 

J 

3.3 -(butane- 1 ,4-drylbis(oxy))bisprc>pan< 
polyoxyalkylene diamines such as a-ajxdn 
amino- ©- (2-propylamino) -p olytcwsypropy] 
units of 2.6, also known as Jeflarmne^jjb-r 
propyiamino) - poly(oxypropylene) with an 
also known as Jefemine 3 D-400 {manufact 
po^(oxypropylene-co-oxyethylene) withj an 
and ethylene oxide units of 8.5, also known 
Hunstman), 2,2niimethyl-l,3-propane 
dimethylhexyl- 1 , 6-diamlne, piperazine, 
propaaediamine and 2.5-dimethylplpez^zin 

Amines of formula (XI) that are 
invention is propoxyiated trimethylopr^parj 
1,2-propylene oxide units of 5.3, also kq< 
HunstrnanJ. 

Amines of formula POD that are 
invention are diethylenetriamine. N,N- 

'\ ! 

bis (hexamethylene)triamine. j : 

In an embodiment of the invention. 



25 secondary amino group. 



the 



In other preferred embodiments 
containing at least two primary or s 
oligomers and even polymers when reaJpted 
carbonate rings. 

Especially preferred are amines c^jb 



ethanolamine. dieth an olamuie and pot 4x>4 

The component OB) can also be Ajose 
mono, di and tri-substituted hydrazine^ |H^. 

35 NR30R33 wherein R 29 , R 30 and R^5 ^ 

j r 

The component (B) can also be chose 
Cporyfunctlonal) alcohols, for example 



. : ±'OA /C\A /onno n.nr 




Jipro 
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diatijsmopentene. 2,2 % 4-(or 2.4.4- 

ie, 1 -ammo-S-^rjomcmethyl-S^S, 5 

(4-ai nocyclo|hexyl)-inethane. bis-(4-amlno-3- 

anrajg. l,4r-f^lohexaneoUamine, 1,4-Bis(3- 

methylamine. triethyienegrycol diamine. 

trlQxau|idecan-l, 13-diamine. 

" io)-poryfoxytelramethyiene). ce- 
ll 

verage number of 1 ,2-propylene oxide 
by HunstrnanJ. a-amino-co-(2- 
of 1,2-propyiene oxide units of 5.6, 
a-ajntao-o- (2 - p ro pyl amino) - 

^ - er ofi 1,2 propylene oxide units of 2.5 

eflfelr ine 3 EDC-600 (manufactured by 
| -tert-butyl-ethanediamine, N,N*- 
; imethyihexane, N,N--dimethyl- 1 .3- 

5 li| L 

tfy u^nU in the process according to the 

1th an average number of number of 
le® T-403 (manufactured by 




N-memylbenzylamine. piperidine. piped azln Bwjorpi ine, benzylamine, diethylenetriamine. 



eful In the process according to the 
enetri amine. . ~ 

3) com 



only one primary or 



e s mines and diamine s. 



long) 



ethjsj 



component (B) is a compound 
ips. This permits to obtain dimers, 
iponent,(A) containing at least two linked 

cyclohexylamlne, N-methylbutylamine. 



jgj ydrazo compounds such as : hydrazine. 
H 2 N-N^?9 R 30 f R29HN-NHR30. r29hnl 

Jl rR33 j 

xiroxy compounds such as 



ol, projianol. isopropanol, butanol. 



•Oil-? n mo 
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phenol, butanediol, hexanediol. trlmetfiyiolr 
functional oligomers or polymers such 
polyurethanes. polybutadiene, acrylic ] 

It was found that the reaction tempi 
and can be comprised between 0 and 1120 
in the process according to the inventifajn 
carbonate groups to nudeophilic grou^ X 
comprising only one cyclic carbonate 
nudeophilic group X Is used, the ratio (of 
an almost equivalent ratio of cyclic carp* 

The reaction can be made with o] wi1 
chosen among alcohol, ether, ester, cUboa 
and water. 

Hie invention also extends to a p&rtyi 
polyuxethane polymer comprising met Lan< 
substituted nitrogen and bear an hydras gr 

! 

The invention will now be illustrated 
Example 1 : 

Reaction of N-benzyidimethylamiQe wiifa 



In a 200 ml flask were added N-benzyl« i|i 
2-one (50 gram) and catalyst tetrabuty; a 
100°C. The reaction is followed by 
reaction is finished the precipitate is fijn 
grams of product . The final product 
(theory 3.7 mmol/gr) and a chlorine cofrte 



h is 
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mtaery|hritol, glucose, (poly)hydroxy 

►olyethers, polycarbonates, 
I 

es, starch and the like. 

compounds (A] and (B) is not critical 

it of component (A) and component (B) 

[such tliat the molar ratio of cyclic 
I 

I to 2. Irt case that a component (A) 
component £B) comprising only one 
kch con ponents is preferably such that 
o nudeophilic groups X is obtained, 
soljv^t- When a solvent Is used, it is preferably 
e, dimeSthylsulfoxide, N-methylpyrolidone 



sition containing a norilsocyanate 



kNCOO 



position (betahydroxyurethane). 



r 1 , 3-dioxolan-2-one 




cally ttrating 



ihed ttth diethyiether and dried, affording 20 
omib contentj of 3.6 mmol carbonate/gram 
.2% heoryl$%) 



which contain temary- 



60 gram), 4-chloromethyl- 1 ,3-dioxolan- 
e. (2 g -am) The mixture is heated to 

the remaining amine. When the 



. : 4. • o A /n A vonno i 1 . or 



■ n*T n nan — 
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Example 2 and comparative example : > !; 

Example 2 and comparative example vfer^ 
For example 2 : 0.136g (0.0005 mole)|of 
dissolved Into 4 ml DMSO d6. Theil Oil 
added and mixed together, just prior to tja 
transferred to the NMR tube. { j 

For the comparative example the saml 
carbonate of example 1 0.044g (0.0005 ml 
The NMR-spectra were taken on a "Brukey 
The integrated NMR-values observed and 
located at 6 = 7.55 ppm and 6 = 5.6 ppm 



15 carbonate of this invention and the CH2« 



4.95 ppm and 6 » 4.5 ppm for the comp; 
(CH2)2 signal of ethylenecarbonate and 
Table 1 shows the decrease in cyclic carbo 
the same reaction was run but the carbo: 
ethylenecarbonate. The time given Is t* 



Example 2 
Carbonate of this invention 



Time (min) 



60 



960 



1560 



2460 



j 



Relative fraction of I 
remaining carbonate I 



90 



65 



30 



25 



19 



I 

Example 3 \ 

0.05 gram of the carbonate of example; 1 
monitored with NMR. The remaining 
characteristic signal of the carbonate of < 
at 5 = 3.1 ppm appears. The cyclic carbo 
carbonate as is evidenced by the NMR.; 
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ie general procedure, 
lcarbjjmate prepared in example 1 was 
)26 MM 2-methyl- 1 , 5-pentanedlainine is 
spectrum. 600uL of this solution was 

was used except that instead of the 
qoate was used 
leter 

the resulting ure thane are 
■ the phenyl group of the 
resulting ure thane, and 5 = 
the 

of the resulting urethane. 
for example 2. For comparison, 
was replaced with 
of iriitxal mixing of the components. 



of the 
exE h tie, resp , 



group 



conpc tration 

iventior 



Tlmfc tin) 



edi 



Comparative example 
Etoyienecarbonate 



Relative fraction of 
remaining carbonate 



98.9 



97.4 



94.3 



91.3 



66.4 



ml of methanol. The reaction is 
:e is listed in table 2. As the 
5.6 ppm is disappearing a new singlet 
the methanol and forms a linear 



f~ jc _ .; mnsn n not 
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Carbonate < 



Time ( min) 



60 



120 



10 



Example 4fc : 

Example 4 was run by the same general pi 

0. 136g (0.0005 mole) of the ammoniuku 

I 

ml deuterated methanol. Then 0.0300g 
and mixed together, just prior to ta&brcg 

transferred to the NMR tube. ■ 

i 

The NMR-spectra were taken on a "B; 
After 5 minutes the NMR spectrum shows! [ 



15 carbonate has almost completely disar. 



20 



25 



30 



r* l J.iiiOi /Hi /nnnn i i .no - - 



LtH 
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su example 2, 

pi pared ii example 1 was dissolved into 4 
0 2-me:hyl-l,5-pentanediamine is added 
spectrum. 600uL of this solution was 

pectror leter 
ct iracteristic signal for the ammonium 
dlcu hg an e stremely fast reaction. 



! : 



i 
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CLAIMS 

1 . Process of forming an organic comply 
(a) a component (A) containing at lea! 
formula (I): 



wherein: 

p2, R 3 and r4 are, independently, chosen 
which contains from 0 to 8 ether bridges, 
one or more alkyL alkenyl T aromatic ^ 
formula (I), and wherein Y is an electropht 
phosphonium. eventually substituted by 
aromatic radicals, and wherein each Fj* -ajul 
[b) is reacted with a component (B) co| 
X wherein each X is, independently, ctjosi 
amino or hydrazo , thiol , hydroxy, and/o: 



(c) to Form an organic compound 
d): -X-COO-. 



2. Process according to claim 1 T wherein 



(C) 



3. Process according to any of claims 1 
(tximetliylanijnaoriiummethylj- 1 ,3-di 
dimethylammonlurnmetbyl)- 1 ,3-dioxqi; 
the tetragtycidylether of metaxyiyleneit 



Process according to any preceding 
nucleophflic function X which is an: 



rtien n 



cyeU i carbonate group having the general 



f an< 



•'1 




uute id 



: .J 



! r i 



(I) 
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[en. ar >matic radical, alkyi or alkenyl 
R 3 and/or R 4 may be substituted by 
i group , cyclic carbonate group of 
from ammonium and 

s eventually substituted by * 
may be replaced by an Y group. 
Jleast one reactive nucleophilic function- 
amino or hydrazo , secondary 



IpE ithcms* 



ai I/or 



pi maiy 



i least one unit of the general formula 



I 

M contains at least two carbonate cycles. 



erexr component 



CA) is chosen from 4- 
benzyl-N,N- 
tbtracarbonate made starting from 



ereiijjconiponent (B) contains at least one 
up, 
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5. Process according to claim 4, 
COD 



,34/ 



NH 



(IX) 



,15 



H -~— R !Z_pj — 



(XII) 



wherein 
R 33 

is an alkyl, optionally substitute?! 
optionally containing from 1 to 20 iiM^ 
R 34 , R5. R6 r12 Rl3 r 14 r 15 JJ'" 
■hydrogen, and 

-alkyl, optionally substituted byj „_ 
containing from 1 to 8 ether brrajgjjjs 
'With the proviso that, respecti\jH3ir ] 
R 14 R 15 and R 1G my be h n keti|) >l 

R* r 8 r 9 R 10, R 17 ^ R 18 ^jfi e 

arylene and aralkylene chains which r— 

to 3 tertiary amine bridges, 

R 11 is hydrogen or allsyL 



6. Process according to claims 4 or 5, 
secondary amino groups. 

7. Process according to claims 4 to 6, 
cydohexyiamlne, N-methylbutylamiiie! 

morpholine, benzylatnine. diethyl 

polyoxyalkylene amines and dlamiJei'. 




is ax l amine of formula OK). (X). (XO or 
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R- NH 



(XI) 



tertiar] [ amine and/or aryl, and 
,d/or from 1 to 3 tertiary amine bridges, 
lendently, chosen from the group of 

amir e and/or aryl, and optionally 
J tertiary amine bridges, 
ind R 6 . R 12 and/or R 13 and/or 
lex to f Mm a ring, 
^chosen from alkyl ene, al&enyiene, 
rom 1 1 o 8 ether bridges and/or from 1 



j contains at least two primary or 



is an amine chosen amongst 
alanine, piperidine, plperazine, 
diamine, diethanolamine and 



E^n* ^;-+-9avna /concr vr-ocr— 
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8. Process according to any preceding < 
between 0 and 120°C. 



9. Process according to any preceding 
component (B) are such that the mcjl^rj 
groups X Is from 0.5 to 2. 

10. Process according to any pre ceding Id 
among: alcohol, ether, ester, dime 



1 1. Process according to any preceding!^ ai 
compounds CA) where the electrop hm i 
nucleophllic compound such as a i 
phosphite. 



.!iF 



IPD 



lereu lithe rea ction temperature is comprised 



Ac 
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the am aunt of component (A) and 
carbpnate groups to nucleophllic 



the reafchon is made in a solvent chosen 

* J - 

d water. 

compoi lent (A) is prepared by reacting 
oride or bromide or Iodide with a 
e, or a trialkyl phosphine or 



c_~x — u»o<»/n>i/onno 11.00 



• nA-9 rvnnc 
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The present invention relates to a piTCesii 
electrophlllc group is reacted with a uuim * 
5 amine group. Such reactions permit topw 
such as polyurethanes, or other urethi 
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carbonate compound bearing an 
r ucleophilic group, especially an 
groups useful in polymer preparation, 
loiymer 9. 
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